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Fig. 3. Nephew Ben poses in the shade, left, but looks very blue because the white balance
is set to tungsten. Changing to a higher temperature seems to strike the right balance, center, but going too far into the highest temperatures seems to overcompensate by adding
too much orange.

Could it be possible to use the white
balance in reverse as a temperature
gauge? For example, would it be possible to shine light of unknown temperature on a white surface and then use the
camera’s temperature designation as a
thermometer for a heated object? The
filament of a light bulb presents a good
example of such a blackbody radiator.
If we allow light from the bulb to land
on a piece of Styrofoam (used in place
of paper so that it does not fluoresce),5
then we could find the temperature of

the filament.
One of the authors (James) has performed this experiment
for sunlight, candlelight, tungsten (low current), and tungsten
(high current). The results have been in all cases close to the
temperature listings above. Thus, it is generally possible to
use a camera as a thermometer when your source of light is a
blackbody radiator.
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Fermi Questions
w Question 1: Light bulb photons
How many visible photons per second does a light
bulb emit? (Thanks to Arav Singh, a REYES student
from Arlington, VA, for suggesting the question.)
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w Question 2: Light bulbs
How much does the U.S. spend on residential light
bulbs (both the bulbs and the electricity) every year?
(Thank to Hollis Williams of the University of Warwick, UK, for suggesting the question.)
Look for the answers online at tpt.aapt.org under
“Browse,” at the very end of the current issue.
Question suggestions are always welcome!
For more Fermi questions and answers, see Guesstimation 2.0: Solving Today's Problems on the Back of a
Napkin, by Lawrence Weinstein (Princeton University
Press, 2012).
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